Introduction
In the academic world, research is primarily seen through the scientific approach of collecting and interpreting scientific or numeric data, or the humanistic approach of comparing and interpreting texts. However, faculty and scholars at many academic research institutions include performing artists and other non-traditional scholars. How does the research generated by performing artists fit within the academic research community? Do performing artists have similar data needs as researchers in other disciplines? A standard scholarly research lifecycle in the sciences or humanities starts with data collection and research in the library or lab, and continues through a written document that is published, disseminated, archived, and preserved. Do the performing arts follow a similar cycle? Performers select a work to perform, study the work, and perform it. Along the way they are informed by previous performances (if applicable), and the final product is a performance of the work, which can be recorded, archived, preserved, and disseminated. An artist practicing and learning a work to perform is similar to a scientist collecting information in the lab or library, or a humanist examining texts. The final product of the performer's research is a new performance of the same work, which is similar to new research informed by previous research in other disciplines. Live performances are recorded, and recordings are published, archived, and preserved, as are scholarly articles in the sciences and humanities. Although these tasks seem similar to traditional research, the performing artist sees each step in a different light than the traditional scholar. For example, although a recording captures a live performance, a recording has different properties from a live performance, and is not considered the final product of the research. The live performance is the final product, but cannot be archived and preserved in the same way as traditional research. Ultimately, data in the performing arts is different from data in the sciences and humanities, but the process of collecting, preserving, and disseminating this data is similar. This paper will examine the lifecycle of performing arts research, and compare and contrast this lifecycle with traditional research methods in academia. Knowledge of this nontraditional scholarship and research will inform data curation practices within the library. With this understanding, librarians will gain clearer insight into how to support the performing arts research cycle, including what to collect and preserve, and how to provide access to these resources.
Scholarly Research Methods in the Sciences
Scholarship and research methods differ among disciplines. Each discipline has its own research methods, and some methods are used across disciplines. In the sciences and social sciences, the two overarching research methods are qualitative and quantitative. Each method has many measuring tools and assessments, which are always evolving. In general, qualitative research is associated with social science, and quantitative research is associated with science research, though the boundaries between these two major disciplines are often blurred. That said, a broad overview of science and social science research methods and data is necessary for us to provide a reasonable parallel to humanities and performing arts research.
Quantitative Research
The scientific method has been used for hundreds of years. Van should arrive at the same conclusion or, at the very least, collect the same raw data set for analysis.
Quantitative research starts with the collection of data, which are put in datasets. The dataset is numerical and is usually stored in a database, which allows researchers to apply various analytical tools. Most researchers will use techniques and software that do not alter the raw dataset. For example, researchers run computer scripts using SPSS (statistical software) to extract specific data and place this extracted data into a new file for analysis, which is separate from the raw dataset. This separation allows the raw data to remain unaltered and allows the researcher to run many queries and re-test queries for verification without making changes to the raw data.
Borgman mentions that since most scientific data today are "born digital" they are social scientists for a wide range of study and analysis of the US population.
Scholarly Research Methods in the Humanities
Although research methods in the humanities follow a similar cycle as those in the sciences, the texts of published, primary sources generally hold more significance to humanities scholars. Mink, a historian, explains his view on the scientific method by stating, "[a] major principle of logical empiricism is the so-called methodological unity of science, that is, the view that there is no formal or logical difference among the various bodies of practice and consolidated inquiry which can count as scientific." 8 He then contrasts the major differences between researchers using the scientific method with methods applied by historians by saying that "even though historians may use methods and organization for research, their primary purpose is to tell stories, that is, provide a narrative explanation. Humanities scholars have formed the distinct sub-discipline of "digital humanities" by applying computer technology to extend traditional approaches and to assist in research. Zorich states that digital humanities "implies humanities-based research, teaching, and intellectual engagement conducted with digital technologies and resources," 12 though there is no definitive definition.
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Gibbs & Cohen provide an example of digital humanities researchers taking advantage of computational tools for textual analysis research. Their research focuses on discovering changes in textual terms during the Victorian period by using Ngram (a Google product). 14 They use the digital technology for the initial analysis, but they apply their humanities expertise to understand the data and draw conclusions. Initially, they explain the limitation of Ngram and then show how to use it to discover how the terms "Christianity" and "God" in book titles changed during the Victorian era. The tool helped them find questions and then they applied traditional (i.e., non-digital) methods to find possible answers. 
Humanities Research in the Arts
Some disciplines within the arts use research methods similar to humanities research.
Examples include musicologists, dance historians, and theatre historians. Clarke and Cook state, "[l]ike most humanities scholars, musicologists are prone to build interpretations on very small data sets or even on single instances…" 16 They also explain that just because a musicologist's interpretation is largely speculative or even metaphysical, it is still often regulated by the score, which can involve empirical methods. 17 The research needs of this type of scholar are similar to the humanities scholar.
Scholarly Research Methods in the Performing Arts
Performing artists follow a research cycle similar to other scholars through research, analysis, and presentation/interpretation of data. Data in this field is a work of art in written, audio, or visual form, although most performers do not label their art as data. In the past several years, the performing arts community has engaged in a discussion about practice as research.
A natural extension would be to view art as data. An example of this type of performing arts research is an experiment by Shaffer, who carefully examined highly-regarded pianists and their technique. 27 The experiment measured the duration of key presses (amount of time each key was held down) and matched it to the reputation of the performer, based on critical reviews, to determine expressiveness. A computer captured the data points, and gathered quantitative data. The study did not take into account the emotional response of the listener. In this case, the performer was being studied, and not the performance.
In another example of practice-based research, Wyon et al. examined video recordings of classical ballet and modern dance, not as art performances, but in an attempt to determine exercise intensity of each type of dance. 28 In this case, the original art object was not being 25 sound. In this example, the experience of being inside the performance is crucial to the discussion.
Practice as research views arts practice as a site of knowledge, and can be thought of as incorporating performance research into practice. A common example of practice as research is the traditional teacher-led model of study in the performing arts, through lessons or masterclasses. In this example, the student is the researcher, and is researching the techniques used by the teacher. The student then incorporates these findings into their own performance.
In this type of research, the process of performing itself is under scrutiny and research.
In the examples above, an art object (including a performance) is research output as well as an object for research. In the performing arts research cycle, a performance is a piece of art in its own right. However, performing artists also watch and/or listen to performances and recordings to collect information, or data, about how the piece is performed, and the performance becomes a type of dataset. Specific data collected from performances include, for example, where a performer breathes or changes bowing, and use of vibrato, phrasing, and articulation. Stage presence, delivery, and engagement with the audience are other data points that can be collected from a performance. The performance can be a different artist, live or recorded, or a recording of the performer himself used for self-study. The data gathered informs the performer's own interpretation of the same work of art. However, most performers do not consider this information to be data, even though the process is similar to data gathering in other disciplines. 33 Ibid, 26. they bring a high level of interest and engagement to the research process and may support theater (and other arts) research through promotional activities or through the organization of conferences and seminars. 34 In this way, collaborations between librarians and performing arts researchers can extend beyond traditional site-based services and into direct engagement with the community. As librarians investigate potential avenues of data curation in the performing arts, the outcomes and insight gained from such collaborations can provide a framework for value added documentation and dissemination strategies.
In addition, the work of organizations including the United Kingdom's Arts and
Humanities Data Services (AHDS) and the International Research on Permanent Authentic
Records in Electronics Systems (InterPARES) demonstrate that research bodies internationally are already focused on developing capabilities to acquire, preserve and deliver dynamic multimedia content through a variety of digital library architectures and services. 35 36 While the development and maintenance of such systems introduces questions of sustainability and may require significant overhead and resource allocation, the non-textual nature of much performing arts material requires unique features to capture and sufficiently describe content in support of discovery and usability. As stated by Jones, Abbot and Ross, "Since many performers use archives as sources of inspiration for new works, performance records should arguably be more creative and experimental in nature." 37 In an illustrative example, Jasmine and Warning describe the development of a metadata profile to facilitate the standardization and documentation of Chinese musical scores.
Challenges to the development of a sufficiently robust yet streamlined data model include not just the characteristics of scores as documents, but cultural and artistic practices of Chinese composers and performers. 38 The end product provides a user interface which is searchable not only by title and composer, but also by instrument and soloist. Although not a multimedia archive, the degree of structural and musicological analysis undertaken in this case demonstrates how digital libraries and archives can adapt processes and document models to enhance discoverability of resources by practicing musicians and performing artists.
Beyond discoverability, current discussions regarding the development of comprehensive document models for the capture, preservation and archiving of performances as events 39 40 41 "The recital hall makes this a flattering process, since the sound in this hall is automatically live and full. They are checking in with that liveness to see how it feels today, if it feels good, the show will succeed. If it doesn't the performance will be tough slogging." 42 The question could be asked, if some future student were to view or listen to a recording of the eventual performance for a study of technique, to what extent would she be observing "success"
versus "slogging" techniques? Such a recording might be aesthetically satisfactory and would still contain data available for interpretation by other performing artists, but the complete context of the original performers' experience would remain unknown. That lack of context has implications for the preservation of the performance as data.
To address this lack of context, models of documentation and presentation are needed which render explicit the qualities of practice and performance as iterative, analytical processes, performance is particularly interesting in that it not only documents the performer's study of a piece, but it also demonstrates the creation of a framework within which the performers may "move" and react to the audience and environmental characteristics of the performance space. 51 Properly documented and described, these notations provide significant insight into performance led research practices and stand as significant data points worthy of curation. By making such notations available alongside the performance of a recording, the question of whether any given performance is best studied as an example of successful or adaptive, "slogging" techniques can be more fully addressed.
Additionally, the easy availability of video and audio annotation tools presents an opportunity for librarians and researchers to embed data points into recordings of practices and performances. A video annotated in this fashion supports the data curation objectives of documenting methodologies and support for re-performance. The potential of making annotated media publically available would of course be dependent upon any access and use restrictions attached to source material such as background audio or soundtracks. In cases of copyright conflict, it may be possible to just extract the annotations themselves with the timestamps necessary for users to synchronize a reading of the annotations with a properly licensed copy of the performance.
Although the examples described above are illustrative, they are technologically feasible and can be implemented using many commonly available repository and archive applications.
Assuming that performing arts research data can be sufficiently distinguished and separately captured from performing arts scholarly output, this data can be curated in support of explicating and evaluating creative methodologies, standardizing presentation formats, and supporting capabilities for re-performance.
As data curation becomes increasingly important to librarians and our patrons, we must make an effort to understand what data is to the performing artist. Without this understanding, librarians will continue to curate traditional data from the sciences and humanities, without considering the needs of the performers. Librarians, archivists, and data curators should reevaluate existing projects, such as performing arts archives, with a new realization that libraries have already been curating performing arts data for many years, without calling it data. As new grants and funding sources are found for data curation activities, performing arts archives may be able to apply for these types of opportunities if we understand and can articulate how data curation in the performing arts is supported at our institution.
